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OBJECT

To evaluate 70/30 Cyclotol and 75/25 Cyclotol for use as bursting
charge explosives in HE and HEAT ammunition.

SUMMARY

The Holston Defense Corporation developed a process for manufactur-
ing 75/25 Cyclotol which in the molten state is sufficiently fluid to be
loaded with the equipment and by the methods now used for melt-loading
Composition B. As the great potential energy of 75/25 Cyciotol was thought
to be advantageous for increasing the effectiveness of HE and HEAT ammuni-
tion, tests were made to evaluate it; and 70/30 Cyclotol made from it by
adding TNT, for these types of ammunition.

It was found in static tests that 3.5 Inch HEAT Rocket Heads contain-
ing 75/25 Cyclutol bursting charges penetrated on the average 14.7 to 14.9
inches of mild steel, and similar heads containing 70/30 Cyclotol bursting
charges penetrated 14.3 and 14.4 inches of mild steel in parallel tests;
whereas 3.5 Inch Rocket Heads containing Compositior B penetrated 14.2, 1k.k,
and 14.6 inches of mild steel under the same or simiiar conditions. Similar
3 differences in steel-penetrating ability were fcund in static tests of
3 105 mm M324 HEAT Shell containing bursting charges of 75/25 Cyclotol, 70/30
Cyclotol, and Composition B, respectively.

In pit fragmentation tests of 90 mm M71 HE Skell, 75/25 Cyclotoi-
loaded shell produced approximately 1,520 fragments ss compsared with 1,350
fragments for 70/30 Cyclotol-loaded shell and 1.100 fragments for Composi-
tion B-loaded shell. In pit fragmentation tests of 105 mm Mi HE Shell,
75/25 Cyclotol-loaded shell produced approximately 2,330 fragments as com-
% pared with 2470 and 2,070 for 70/30 Cyclotol-loaded shell and Composition
4 B-loaded shell, respectively. L

70/30 Cyclotol as manufactured by dilution of 75/25 Cyciotcl with TNT
vas equivalent in viscosity to Grade A Composition B. 75/25 Cyclotol was
much more viscous than 70,/30 Cyclotol or Grade A Composition B and diffi-
culty was experienced in obtaining good castings in scme ammunition items.

In a large impact drop test, cast 75/25 Cyclstol was found to be
slightly more sensitive to impact than cast Compcsition B, which in turn
was slightly more sensitive tban cast 70/30 Cyclotol. All three explosives
had essentially the same sensitivity to rifls bullet impact.

: In 100°C and 120°C Vacuum Stability Tests (40 ncurs each) there was
A less than 3/k ml of gas evolved in each test for 75,25 Cyclotol and 70/30
! : Cyclotol.

CONCLUSIONS

The ability of non-rotated HEAT ammunition to penetrate steel can be
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incressed slightly, possibly 2 to 3 per cent, by loading the metal parts
assemblies with 75/25 Cyclotol instead of Composition B. The small ad-

vantage gained, however, may be offset by greater difficulty in meeting

density and cavity standards due to the higher viscosity of molten 75/25
Cyclotol as presently manufactured.

There is no apparent advantage in replacing Composition B with 70/30
Cyclotol made from 75/25 Cyclotol as the explosive filler for HEAT rounds.

The effectiveness of ammunition designed for fragmentation effect
can be increased by loading the metal parts assemblies with 75/25 Cyclotol
or 70/30 Cyclotol instead of Composition B. The greater potential effect-
iveness of 75/25 Cyclotol may be offset by difficulty in loading, which

would render 70/30 Cyclotol a good compromise from the production point of
view.

RECOMMENDATIONS

It is recommended that:

a. 75/25 Cyclotol (as presently manufactured at Holston Ordnance
Works) not be used in shaped charge items except where the slight gain in
penetration is considered absolutely necessary.

b. T70/30 Cyclotol not be used to replace Composition B in shaped
charge items.

e. 70/30 Cyclotol be considered favorably for use as the HE
filler in fragmentation type shell and fragmentation bombs.

d. B8tudies be continued to develop low viscosity cyclotols of
high RDX content.
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INTRODUCTION:

1. In 1950 the Holston Defense Corporation developed a process for
manufacturing highly fluid RDX/TNT mixtures (cyclotols) containing up to
75 per cent of RDX, and produced approximately 12,000 pounds of 75/25
Cyclotol in 100-pound batches. This was an important advance in explosives
technology as it made possible the use of ordinary melt-loading techniques
for preparing 70/30 Cyclotol and 75/25 Cyclotol charges. 75/25 Cyclotol
made prior to this had been too viscous in the molten state to be pourable.

2. The process employed is described in detail in Reference A. It
involved production of coarse equant RDX crystals by recrystallization
from cyclohexanone, melting and recasting Composition B taken from war-
time stocks to reduce its apparent viscosity, and then incorporation of
the coarse RDX crystals with the recast Composition B and TNT in the pro-
portion of 60:25:15 in the eame manner as RDX and TNT are combined in the
manufacture of Composition B.

3. As the great potential energy of 75/25 Cyclotol was thought to
be advantageous for increasing the effectiveness of HE and HEAT ammunition,
the development of a potential source of supply of this explosive led to
an extensive investigation of its properties and behavior in several
standard Ordnance projectiles. The initial work was conducted with 3,000
pounds of 75/25 Cyclotol from the 12,000-pound lot (Lot HOL-E-5-1) refer-
red to in Paragraph 1. Additional quantities from other lots were obtained
subsequently. The study included the tests proposed in Reference B to
evaluate 75/25 Cyclotol and 70/30 Cyclotol in comparison with Composition B
for use as explosive filler for the 3.5 Inch M28A2 Rocket, and the tests
authorized in Reference C, which were intended to establish whether 75/25
Cyclotol has sufficient merit for use in the 105 mm HE M1 Shell to warrant
more extensive testing.

., This report was prepared to gather under one cover the information
obtained to date at this Arsenal in tests made to evaluate the Holston
75/25 Cyclotol and T0/30 Cyclotol made by diluting the 75/25 Cyclotol with
TNT.

RESULTS:

B . .

5. The viscosity of the 75/25 Cyclotol of Lot HOL-E-5-1 in a molten
state varied from box to box over the range of 9 to l4 seconds at 85°C in
tests by the efflux method currently used in &cceptance tests of Composition 5
B. The viscosity of 70/30 Cyclotol made from the 9-second 75/25 Cyclotol
by adding TNT was approximately 5 seconds. While even the most viscous
75/25 Cyclotol tested was pourable at 87° to 89°C, some difficulty was ex-
perienced in melt-loading this material into 2.36 Inch Rocket Heads and
shell because it tended to entrap air and d4id not flow well into narrow
regions in the charge cavity. These difficulties were not encountered in

" melt-loading the 70/30 Cyclotol.
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6. The steel-penetrating ability of 3.5 Inch M28A2 HEAT Rocket Heads
containing explosive charges of 75/25 Cyclotol, 70/30 Cyclotol, Composition
B, and 50/50 Pentolite respectively, was determined in several series of
‘static tests. The data pertaining to each test are presented in Table I.
The following i1s a summary of the results of these tests:

75/25 70/30  Composition  50/50

Metal Parts Lot HB 1-39 Cyclotol Cyclotol B Pentolite
Number of tests 10

#Penetration, inches, avg k.4

Penetration, inches, max 15.1

Penetration, inches, min 13.0

Standard deviation, inch 0.65

Metal Parts lot HB 1-42

Number of tests 12 12 10

*Penetration, inches, avg .7 14.3 4.2
Penetration, inches, max 15.2 15.0 15.1
Penetration, inches, min 13.8 13.2 13.1
Standard deviation, inch 0.36 0.52 0.56

Density of explosive charge, 1.699
gm/cc, average

Metal Parts Lot HB 1-7h

Number of tests 13 14 13 15
#Penetration, inches, avg 14.9 4.4 14.6 13.7
Penetration, inches, max 16.1 15.7 15.6 15.0
Penetration, inches, min 13.8 12.9 13.5 12.4
Standard deviation, inch 0.63 0.79 0.62 0.75
Density of explosive charge, 1.699 1.699 1.673 1.657

gm/cc, average

7. The steel-penetrating ability of 2.36 Inch T59E3 HEAT Rocket Heads
containing explosive charges of 75/25 Cyclotol, 70/30 Cyclotol, Composition
B, and 50/50 Pentolite, respectively, was determined in static tests. The
results of each test are presented in Table II. The folliowing is & summary
of the data:

Number Penetration** of Target
of  (inches)
Tests Avg Max Min Std Deviation
75/25 Cyclotol .
First group 15 8.4 11.5 6.4 1.61
Second group 10 10.1 13.2 6'.7 1.99

#Depth of hole formed in mild steel target. Standoff was 4.2 inches.
##Depth of hole formed in mild steel target. Standoff was 4.8 inches.
5
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. Number Penetration*of Target
of (inches)
Tests Avg Max Min 8td Deviation
70/30 Cyclotol .
FPirst group 15 9.8 11.9 8.0 1.16
SBecond group 10 11.3 12.7 9.0 1.03
Composition B 15 10.1 12.0 7.8 1.08
50/50 Pentolite 10 10.3 12.1 6.5 1.72

8. The steel-penetrating ability of 105 mm M324 (T43) HEAT Shell
containing explosive charges of 75/25 Cyclotol, T0/30 Cyclotol, and Composi-

tion B, respectively, was determined in static tests.

tests are presented in Table II1I.

The results of these

The following is a summary of the data:

Number Penetration * of Target
of (inches)
Tests Avg Max Min 8td Deviation
75/25 Cyclotol 3., 23.0 23.3 22.6 0.61
70/30 Cyclotol 11 22.0 23.5 21.1 0.69
Composition B 10 22.2 23.1 21.0 0.73

9. Pit fragmentation tests of 90 mm M7l and 105 mm M1 HE Shell contain-
ing bursting charges of 75/25 Cyclotol, 70/30 Cyclotol, and Composition B,
respectively, were conducted to determine the relative effectiveness of these

explosives in projectiles designed for fragmentation effect.

The fragments

from typical shell in the six groups of tests are shown in the 1lnclosed photo-
graphs (M-38643, M-38968, M-31219, M-3945L, M-39458, and M-39456, in order

of caliber and kind of bursting charge).

The data from all the tests except

those of the 90 mm shell containing Composition B are presented in the in-

closed fragmentation test record sheets.

##Depth of hole formed in mild steel target.
# Depth of hole formed in mild steel target.

loaded shell were not rotated during these tests.
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The data from the tests of the 90 mm
Composition B-loaded Shell are presented in Reference D.

summary of the pit fragmentation test results:

The following is a

Standoff was 4.8 inches.
Standoff was 6.5 inches. The
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Density of
Explosive
Number Charge Fragments Retained on No. 4* Screen
of (em/cc, Total Number Percent of Uriginal
Tests average) Avg Max Min Metal Reccvered
90 mm M7l Shell
75/25 Cyclotol 10 1.72 1514 160k 1448 96.7
70/30 Cyclotol 10 1.71 1357 1457 1280 96.7
Composition B 8 - 110k 1153 1066 7.1
105 mm M1 Shell
75/25 Cyclotol 10 1.70 2331 2595 2165 95.8
70/30 Cyclotol 10 1.69 2165 2595 2291 96 .2
Composition B 10 1.67 2065 2280 1697 97.0

10. One hundred 105 mm Ml Shell were loaded with 75/25 Cyclotcl of
Lot HOL-E-5-1 for proving ground tests in comparison with 105 mm ML Shell
containing Composition B. Ninety-five of the shell containing 75/25 Cyclotol
have been tested to date. The results of these tests are recorded in
Jefrerson Proving Ground Firing Record No. 1k4S31, copy inclosed. The
following tests were made:

Safety Test - Fifty rounds with inert fuze and with propelling charge adjusted
to give a pressure of about 36,400 psi were conditioned at TO®F and then
fired for graze impact.

High tempersture test - Fifteen rounds with inert fuze and with normal pro-
relling charge were conditioned at 160°F and then fired for graze impact.

Functioning at various temperatures test - Ten rounds with live fuzes war.
conditioned at TO“F and then fired for graze impact. This test was repeated
wvith two groups of 10 rounds each, one group having been conddtioned ®t -LOCF,

and the other at 125°F, and maintained at these temperatures until just before
being fired. .

No malfunctioning was noted in any of these tests,

* No. 4 sieve was used in accordance with standard procedure, since
these fragmentation tests were performed prior to information that
smaller than 4-mesh fragments are significant in fragmentation.
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1l. The detonation velocity of cast 75/25 Cyclotol, 70/30 Cyclotol
and Composition B charges having densities approximately the same as those
of the explosive charges in the fragmentation and steel-penetration tests
vwere determined by two methods, one involving a rotating drum camera, the
other a Potter Counter Chronograph. The individual values from these tests
are given in Table IV. The averages of the values are:

Density Rate of Detonation
of Charge (meters per second)
(gm/ec) Potter Chronograph Drum Camera
75/25 Cyclotol 1.70 8035
1.71 7938
70/30 Cyclotol 1.69 7893
1.70 7919
Composition B . 1.67 1770
1.69 7827

12. The sensitivity of cast charges of 75/25 Cyclotol, 70/30 Cyclotol
and Composition B was determined by rifle bullet and falling weight tests.
The following results were obtained in these tests:

RIFLE BULLET TESTS

Data for Standard® Test

Composition B 70/30 Cyclgtol T5/25 Cyclotol
(Lot HOL-3-6) Lot No.— Lot HOL-E-5-1
Test No. 1 Test No. 2
Type of No. of Actions No. of Actions No. of Actions No. of Actions
Action in 10 Trials in 10 Trials in 10 Trials in 10 Trials
Unaffected 1l T 1l 3
Smoke 5 2 5 L
Burning 2 0 0 0
Low Order —3 0] 1 L 0]
High Order .. 2 o 0 3
& . standard bombs require standard black iron pipe nipple 2" diameter x 3" ;

length with standard threaded caps

- 70/30 Cyclotol made by diluting 75/25 Cyclotol (HOLpE-S 1) with TNT

- Low Order = Explosion occurs but some explosive remains after the reaction {
_ High Order = Explosion occurs but no " no explosive remains after the reaction R

llﬂn 1 1-2

.
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Data for Modified& Test

70/30 15./25

Composition B Cyclotol Cyclotol
(10t HOL-3-6) _ Lot No. Lot HOL-E-5-1
Test Test Test Test
No. 1 No. 2 No. 3 No. 4
No. of No. of Ko. of No. of No. of No. of
Type Actions Actions Actions Actiocns Actions Actions
of in 10 in 10 in 10 in 10 in 9 in 10
Action Trials Trials Trials Trials Trials Trials
Unaffected 1l 2 1 1l 0 0
Smoke L 6 3 T 2 3
Burning b L 0 0 0] 1 0
Low Order= 1 2 5 2 6 7
High Order® © 0 1 0 0 0

Falling Weight Tests

Firing Caused by 100-kg Weight
Falling (feet)*

75/25 Cyclotol

Test #1 2
Test #2 1%

70/30 Cyclotol

Test #1 2
Test #2 2
Test #3 2

Composition B

Test #1 2
Test #2 2%

13. Samples of 75/25 Cyclotol and 70/30 Cyclotol were subjected to
the 100°C and the 120°C Vacuum Stability Tests. The results are presented
in Chemical Laboratory Report No. 137460, copy inclosed. The amount of
gas liberated from a S-gram sample in 40 hours in these tests did not
exceed 0.75 milliliter.

& . Modified bombs (Dwg PX-7-638)
E - Low Order = Explosion occurs but some explosive remains after the reaction
& - High Order = Explosion occurs but no explosive remains after the reaction

*Minimum height of fall at which at least one detonation or burning occurred
in 10 trials, each with a new sample of explosive.
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DISCUSSION OF RESULTS:

14, The viscosity of the 75/25 Cyclotol in a molten state did not
receive much attention at first as the first few boxes of Lot HOL-E-5-1
opened apparently contained low-viscosity material and no difficulty was
encountered in loading either it, or the somewhat more fluid 70/30 Cyclotol
made from it. Viscosity determination made early in the study gave the
following results:

75/25 Cyclotol 70/30 Cyclotol Comp B*

Test No. 1 2 1 2 1 2

Viscosity at 81°C, efflux seconds 10.6  11.6 5.7 5.6 5.7 5.6
Viscosity at 85°C, efflux seconds 8.7 8.8 4.6 L.7 4.8 h.9
Viscosity at 88°C, efflux seconds 7.k 7.8 h.1 4.2 4.2 b.1

15. A few months later when 105 mm M1 HE Shell were being loaded with
75/25 Cyclotol of Lot HOL-E-5-1, it was noted that the molten explosive
was very viscous and that a great many small air bubbles were entrapped in
the bursting charge when it solidified. A great many of these shell were
re jected when they were inspected as the cavities present exceeded the limits
set by Specification No. 50-15-5D (Loading of HE Shell with TNT, 50/50 Amatoi,
and Composition B, Casting Methods, Assembling and Packing). Viscosity
measurements made on the 75/25 Cyclotcl being used at that time gave erratic
results ranging for one sample from 13.9 to 17.6 seconds and for ancther from
10.1 to 13.8 seconds, all at 85°C.

16. The viscosity of the 75/25 Cyclotol in use during the loading of
the 3.5 Inch Rocket Heads was apparently fairly low as no serious loading
problems were encountered. But during the loading of the 105 mm M324 HEAT
Shell, the high viscosity of the 75/25 Cyclotol resulted again in rejection
because of excessive amounts of entrapped air in the explosive charges.

17. 1In attempting to solve the problem of loading the high-viscosity
75/25 Cyclotol satisfactorily the number of pours, pouring temperature,
and stirring technique vere varied. Keeping the melting and pouring tempera-
ture between 86° and 90°C seemed to be beneficial. From the following data
it was concluded that holding the molten explosive at this temperature has
little effect on the viscosity.

#Lot BOL-3-6
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Viscosity at 85°C
{efflux seconds)

75/25 Cyclotol* immediately after melting 4.5
75/25 Cyclotol maintained at 86°C for 1 hour 14 .0
75/25 Cyclotol maintained at 86°C for 2 hours 1k4.5
75/25 Cyclotol maintained at 86°C for 3 hours 14.0

18. Purther work is required to establish whether the viscosity of
75/25 Cyclotol bas a marked effect on the viscosity of 70/30 Cyclotol
made from it by adding TNT. At present it is known only that the 70/30
Cyclotol used in the experimenits described in this report was sufficiently
fluid to be loaded readily.

19. From the summaries of data in Paragraphs 6, 7, and 8 1t is Jjudged
that use of 75/25 Cyclotol as presently manufactured in piace of Composition
B as explosive filler for HEAT ammunition would yield little if any improve-
ment in performance at the target, and that no improvement would be derived
from the use of 70/30 Cyclotol. In the tests made with 3.5 Inch Rocket
Heads and 105 mm M324 Shell as test media the performance of 75/25 Cyclotol
was 2 to 3.6 per cent better, as judged from the averages of the depth of
penetration values, than that of Composition B. The 2 per cent difference
was in the series, in which 3.5 Inch Rocket Heads of metal parts Lot No. HB-1-T4
was the test medium. The 3.6 per cent difference was in the series of tests
with the 105 mm M32L4 Shell. The fact that the mass of metal surrcunding the
explosive charge in the M324 Shell is much greater than tbat around the charge
in the 3.5 Inch Rocket Heads may account for the better performance of 75/25
Cyclotol in the M32h Shell. Significantly different performance between
M324 Shell containing Composition B and M324k Shell containing 75/25 Cyclotol
when these shell are fired from a gun against armor wouid not be expected
because of the degrading effect of rotaticn on plate-penetrating ability.

20. It is noteworthy that in the tests in whkich 2.36 Inch Kocket Heads
were the test medium the variability in results was so great that no definite
conclusion regarding the relative effectiveness in this head of tne four
explosives tested seems warrented. On the basis of the averages of the
penetration values for each explosive it appears that 70/30 Cyclotol is
slightly superior to 50/50 Pentolite, which outperformed Composition B,
vhich in turn appears equal to or better than 75/25 Cyclotol, depending
on which group of tests is considered. The high viscosity of the molten
75/25 Cyclotol 1s believed to be a factor in the poor performance of this
explosive in this series of tests as the explosive was too viscous.to fiow
properly into the narrow region around the base of the conical liner. It
has been shown in other studies that cavities in the explosive charge in
this region may be responsible for erratic performance.

21. While 70/30 Cyclotol and 75/25 Cyclotol appear to offer little
advantage in increasing the penetration abtility of HEAT ammunition both
explosives show promise for use in fragmentation items where a large number

#Lot HOL-5-16 (1951)
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of fragments and high fragment velocity are desired. High number of
fragments and high fragment velocity are usuaily concomitant with high
detonation velocity which is characteristic of these explosives. It is
noted that in the tests of the 105 mm M1 HE Shell, 75/25 Cyclotol produced
& smaller number of fragments than did 70/30 Cyclotcl. This discrepancy
may have been due to failure to recover some of the fragments from 75/25
Cyclotol filled shell becauss they were so small they passed through the
No. 4* gieve used to separate fragments from the sand. In any case both
of these explosives were definitely superior to Composition B with respect
to fragmentation efficiency. They must be considered, therefore, as pos-
sible replacements for Composition B in fragmentation items.

22. It is noted that while 75/25 Cyclotol was indicated by the falling
weight tests to be slightly more sensitive tnan thke other two exploeives,
all three explosives appear to be essentially equivalent with respect to
sensitivity to rifle bullet impact. It shculd be ncted; also, that in
safety and functioning tests conducted at Jefferson Proving Ground with 105 mm
ML HE Shell loaded with 75/25 Cyclotol (JPG Firing Record No. 144531, copy
inclosed) all rounds fired without mishap and functioned properly.

23. It is believed tha% the 75/25 Cyclotol will be somewhat more dif-
ficult to load in production than Composition B to meet present cavity
requirements. 70/30 Cyclotol, however, shouid present no greater diffi-
culties than are now experienced with Composition B.

-~ 2k, While there was no reason to believe that the thermal stability
of either 75/25 Cyclotol or 70/30 Cyclotcl would be unsatisfactory, it is
of interest that the results of the 100°C and 120°C Vacuum Stability Tests
indicate that both explosives are of excellent stability, being comparable
with TNT and Composition B in this respect.

EXPERIMENTAL PROCEDURE

25. Loading of 3.5 Inch M28A2 Rocket Heads

a. 75/25 Cyclotol. Each rocket head was heated to approximately
70°C. The 57%5 Cyclotol was melted in a steam-heated melt kettle, heated
to 87° - 89°C, and maintained with agitation at that temperature. The
rocket head was assembled with a combination riser and thread protector
(Pc Mk DP-64699-Bl) which had been heated to approximately 70°C. The molten
explosive was then poured slowly into the rocket head and riser until the
latter was almost filled. When the explosive charge had solidified, the
riser wvas removed and the surface of the explosive charge faced off to &
depth of 0.520 f .015 inch as required ty Dwg 82-16-36 rev 5-18-L49.

* No, b sieve was used in accordance with standard procedure, slnce these '
fragmentation tests were performed vrior tc information that smaller than
L-mesh fragments are significent in fragmentation.
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b. 12[%0 C¥clotol. The 70/30 Cyclotol vas prepared by adding TNT
to 75/25 Cyclotol. e TNT was first melted and then the 75/25 Cyclotol
vas added. The molten explosive was heated to 86° - 87°C and maintained at
this temperature with agitation. FEach rocket head was loaded as for 75/25
Cyclotol except that the rocket head was only warmed tc approximately 35°C

and the explosive was poured at 86° . 87°C.

c. Composition B. The Composition B was melted, heated to 85° -
86°C and maintainea at that temperature with agitation. Each rocket head
vas loaded as for 75/25 Cyclotol except that the rocket head vas only warmed
to approximately 35°C and the explosive poured at 85° . 86°C.

d. 59/50 Pentolite. The 50/50 Pentolite was melted, heated to 87°C
and maintained at that temperature with agitation. Each rocket head was
varmed to approximately35°C. The molten pentolite, at 87°C, was poured
into the head to just above the apex of the cone. The explosive was allowed
to cool to a mushy consistency; any crust on the surface of the charge was
broken down during the cooling. A second pour of pentolite (at 83°C) was
made to approximately 2 inches below the base end of the head. The explosive
was allowed to cool as before with frequent break down of crusts formed on
the surface of the charge. A third pour was made to approximately 1 inch
below the base end. After approximately 1 minute the combination thread
protector and riser was assembled to the head and pentolite (at 87°C) poured
into the head and riser until the latter was almost filled. The explosive
was allowed to solidify. The riser was removed and the surface of the ex-
plosive faced off as for the heads loaded with the other explosives.

26. Loading of 2.36 Inch TS9E3 Rocket Heads:

a. 25 Cyclotol. Each rocket head was heated to approximately
70°C. The 75;25 Cyc'luo-tol was melted, heated to 87° - 89°C, and maintained
at that temperature with agitation. The molten explosive was poured into
the head to a distance of approximately 1/L" from the base of the head.
Immediately a ring (SK 10163A) was set over the base of the head and a card-
board riser (6 inches long, 2 inches outside diameter and 1/10 inch wall
thickness) set on top of the ring. Molten explosive was then poured into
the head and riser until the latter was approximately 3/ full. The explo-
sive was allowed to solidify and the riser and ring then removed. The excess
explosive at the base of the charge was removed by use of a steam-heated
iron until the surface of the explosive was flush with the end of the rocket
head. The booster cavity was then drilled as prescribed on Dwg TR 171
rev 4/17/h7.

b. 10[30 Cyclotol. The cyclotol was prepared as described in
Paragraph 25b. The rocket head was loaded as described for 75/25 Cyclotol
except that the rocket head was only warmed to approximately 35°c and the
explosive poured at - 87%%.

13

CONFIDENTIAL

SECURITY INFORMATION

Ca R R U R )
G A £ o A S TR < WS b L me et b d ket S Il

¥
‘

¥ i

iRt




s e e B P A e a0 e W i 1y

CONFIDENTIAL

SECURITY INFORMATION

¢. Composition B. The rocket head was loaded with Composition B
&8s described for %5755 Cyclotol except that the rocket head was only warmed
to approximately 35°C and the explosive poured at 85° - 86°%.

d. 0/50 Pentolite. The rocket head was loaded with 50/50 Pento-
lite as described for 15/25 Cyclotol except that the rocket head was only
warmed to approximately 35°C and the explosive poured at 830C.

27. loading of 105 mm M324 (T43) HEAT Shell:

a. 75/25 Cyclotol. 75/25 Cyclotol at & temperature of 87° - 89°C
was poured into the shell t¢ & distance of approximately 5" from the base
end. The explosive was allowed to cool to a mushy consistency; any crust
formed on the surface of the charge was broken down during the cooling. A
second pour was made to a distance of about 1-1/2" from the threads at
the base of the shell. The explosive was again allowed to cool to a mushy
consistency with frequent breakdown of the crust formed on the surface of
the charge. A rigser (Pc Mk 8K 14539) was then inserted at the base end of
the shell and 75/25 Cyclotol (at a temperature of 87° - 89°C) was poured
into the shell and riser until the latter was almost filled. When the
explosive had solidified, the riser was removed and the bcoster cavity
drilled in accordance with Dwg P-74537, rev 8/31/45.

b. 70/30 Cyclotol. The 70/3C Cyclotcl was prepared as described
in Paragraph 25b. The shell were loaded in the same manner as 75/25
Cyclotol except that the explosive was poured at approximately 8€°C.

¢, Composition B. The shell weres loaded in the same manner as
described for 75525 Cyclotol except that the explosive was poured at
approximately 85°C.

28. loading of 90 mm M7l HE Shell:

a. 75/25 Cyclotol. A ring (SK-5213) and & riser (Pc Mk SO 1153D)
vere set in the nose end of the shell. The 75/25 Cyclotol, heated to 87 -
89°C, wvas poured into the shell and riser until the latter was almost filled.
When the explosive had cooled, the riser was removed and the booster cavity
drilled in accordance with Dwg 75-1k-305 rev 8/15/45.

b. 10(30 Cyclotol. The Cyciotol was preparec as descrited in
paragraph 25b. The shell were loaded as described for 75/25 Cyclotol excepr
that the explosive was poured at approximately 86°C.

29. loading of 105 mm M1 HE Shell:

. a. gg(ag Cyclotol. The 75/25 Cyclotol, at & temperature of ap-
proximately C was poured into the shell to a distance of approximately
3 to 4 inches from the nose of the shell. The explosive was allowed to cool

to & mushy consistency; any crust formed on the surface of the charge vas
broken down during the cooling. A ring (8K-5213) and riser (Pc Mk 80 1153D)

1L
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vere set in the nose of the shell and 75/25 Cyclotcl poured into the shell
and riser until the latter was almost filled. When the explosive had
solidified, the riser was removed and the booster cavity drilled in accord-
ance with Dwg 75-14-2C6, rev 4/11/L9.

b. 70/30 Cyclotol. The 70/30 Cyclotol wae prepared as described
in Paragraph 25b, The shell were loaded in the same manner as. for 75/25
Cyclotol except that the explosive was poured at 86°C.

¢. Composition B. The shell were loaded in the same manner as
for 75/25 Cyclotol except that the explosive was poured at 85°C.

30. Loading of Rate of Detonation Sticks:

a. 75/25 Cyclotol. A paper tute (approximately 20" long x 1" OD
x 0.8 to 0.9 Inch ID) was inserted into a cyiindrical brass mold witha
1" ID. The 75/25 Cyclotcl was melted, heated to 87° - 89°C and maintained
at that temperature with agitation. The molten explosive was poured into
the tube in the mold to a distance about 2" below the top. A funnel (Pc Mk
BP-33555) was inserted in the top of the mcld and the pouring of the explo-
sive was continued until the funnel was 3/h full. The expliosive was alloved
to solidify and the riser was then removed. The excess explosive was removed
from the charge and the end surface was smoothed off with a steam heated iron
until the surface of the explosive was flush with the end surface of the tube.

b. 70[30 Cyclotol. The Cyclotol was prepared &s described in
Paragraph 25b. The rate of detonation stick was loaded as described for
75/25 Cyclotol (Paragraph 30a) except that the expicsive was poured at 86°C.

c. Composition B. The stick was loaded as described for T5/25
Cyclotol except that the explosive was poured st 85 - 86°C.

Note: The above expiosive sticks were prepared for rate of detonation tests
with the Potter Chronograph. For rate determinations by the drum camera
method, the explosive sticks were prepared as descrited above except that
the explosive was cast directly in the mold, thus eliminating the use of a
confining paper tube.

31. Loading of Cups for Large Impact Test.

a. 75/25 Cyclotol. A funnel (80 1153D) was assembied to each
impact test cup (Drawing PX-7-616, rav 9/22/49). fTne 75/25 Cyclotol was
melted, heated to 87° - 89°C and maintained at that temperature with agita-
tion. The molten explosive was poured into the cup and funnel until the
latter vas approximately 1/4 full. The explosive was allowed to solidify
and the riser was then removed. The excess explosive was smoothed off with
& steam-heated iron until the surface of the explosive was flush with that
of the cup.
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b. 10[}0 Cyclotol. The cyclotol was prepared as described in
Paragraph 25b. The impact test cup was loaded as described in Paragraph
31a except that the explosive was poured at 86°C.

¢, Composition B. The cup was 1loaded as described for 75/25
Cyclotol except that the explosive was poured at 85 - 86°C.

32. Loading c¢f Rifle Builet Impact Sensitivity Bombs

a. 7T5/25 Cyclotol. The 75/25 Gyclotol was melted, heated to
87° - 89°C and meinteined at that temperature with agitation. The standard
bomb (standard pipe nipple 2" diameter x 3" long with standard cape) was
disasgembled and the nipple was placed on & flat %rass surface. Two rings
(8K 5213 and SK 2195TA) were affixed to the top surface of the nipple and
the explosive was poured inuo the nipple and rings until the top ring was
nearly full. The explosive was &lliwed tu solidify and the rings were
removed. The excess explosive was smoothed off with a steam-heated iron
until the surface of the explosive was flush witk that of the top surface
of the nipple. The threads were wiped clean of explosive and the caps
vere threaded on the nipples. Each modified bomb (Dwg PX-7-638, dated
5/16/50) had a welded steel cover plate and s remcvable steel bolted plate.
The bolted plate was removed and the tomb waz loaded in the same way as the
standard bomb.

b. 10[30 Cyclotol. The cyclotcl was prepared as described in
Paragraph 25b. The standard end mcdified bomhs were loaded as described
in Paragraph 328 except that the explosive was poured at 86°C.

c. Composition BR. The standard and modified bombs were loaded
gs degggibed for 75725 Cyclotol except that the explosive was poured at
5" C.

33. Static Penetration Tests of 3.5 Inch M28 Rocket Heads:

Each head was set over a stack of 17 mild steel plates (top 5 plates
were 5" x 5" x 1" and bottom 12 plates were 4" x 4" x 1" so that the nose of
1 the ogive rested on the top plate. The head was supported by means of a

cardboard 4tube and the total standoff distance was 4.2 inches. A standard
booster (booster cup Pc Mk 73-12-38 F8 , rev 3/7/50) and a pressed tetryl
pellet, (0.63 inch in diameter, .63 inch in length and weighing 4.88 grams)
vas used to initiate these heuds. A hole 9/32 inch in diameter was drilled
in the detonator holder (Pc Mk 73-10-38E9, rev 3/7/50) to take a du Pcnt No.
6 Electric Blasting Cap. The charge waa fired and the penetration measured
to the nearest 0.1 inch.

34. Static Penetration Tests of 2.35 Inch TSGE3 Rucket Heads:

Each head was set over & stack of 1k mild steel plates (each, 4" x
" x 1") using a cardboard tube tc give a tctal standoff distance of 4.8
inches. A pressed tetryl booster pellet (0.92 inch in diameter x 0.62 inch

36
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long and weighing 10.9 grams) was inserted in the bzuster cavity and a

du Pont No. 6 Electric Blasting Cap centered over the braoster pellet by
means of a wooden detonator holder. The charge was fired and the penetra-
tion wvas measured to the nearest 0.1 inch.

35. S8tatic Penetration Tests of 105 mm (Tk3) HEAT Shell:

Each shell was placed over a stack of 25 mild steel plates (top 6
plates were 6" x 6" x 1" and bottom 19 plates were 5" x 5" x 1"). The
ogives were cut off so that the total standoff distance was 6.5 inches.

A pressed tetryl pellet (1.39 inches diam x 0.5l inch length, having a mini-
mum density of 1.55 gm/cc) was inserted in the booster cavity. A Type II

U. 8. Army Special Blasting Cap was then centered over the booster pellet by
means of a special wooden detonator holder. The charge was fired and the
penetration measured to the nearest 0.1 inch.

36. Fragmentation Tests of 90 mm M7) HE Shell and 105 mm M1 HE Shell.

Each shell was fragmented in sand in accordance with procedure out-
lined in Picatinny Arsenal Testing Manual No. 5-1 dated 24 August 1950,
"Fragmentation Testing Procedures".

37. Vacuum 8Stability Tests.

Tests were made at 100°C and 120°C in accordance with procedures
described in Reference E.

38. Rate of Detonation Tests:

a. Potter Counter Chronograph Method - Ionization pickups, in
the form of twisted insulated wires, with ends cut off, were taped to each
end of the charge (.8 to .9" diameter x 20" lengtk) and connected through
a battery circuit to a Potter Counter Chronograph which was used to measure
the detonation time. Each charge was boostered by three tetryl pellets
2 of which were solid and the third contained a central hole to accept a
Type II U, S. Army Special Blastirg Cap (used as the initiator). The pellets
vere 1 inch in diameter, 3/L inch high and hLad a density of 1.59 gm/cc. Each
charge was taped to a wooden voard and secured by a heavy weight.

b. Drum Camera Method - Each charge (1 inch diameter x 20 inches
length) was wrapped in one or two thicknesses (0.003 inch thickness per wrap)
of cellulose acetate film. The charges were guspended in the firing chamber
and were initiated by 2 pressed tetryl pellets {1 inch diameter x 1/2 inch
high, one solid and one drilled) and a Type II U. 8. Army Special Blasting
Cap. The rotating camera recorded the flashes and the rates were determined
from the film.
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39. Viscosity Determinations - Efflux viscosities were determined in
accordance with the method described in Specification JAN-C-U4O1 (Composition
B) except that the samples were melted in a steam bath instead of in the
melt pot prescribed.

40. Rifle Bullet Impact Sensitivity Test - Standard bombs (standard
pipe nipple 2 inches diameter x 3 inches length with standard caps, loaded
with explosive) and modified flat-target faced bombs (Dwg PX-T7-638 dated
5/16/50) vere tested. Standard bombs were placed with axis of cylinder
perpendicular to ground, while the mcdified bombs were placed with axis cf
cylinder parallel to the ground and the target face perpendicular to the
line of fire. Cal.30 M2 Ball Bullets with a muzzle velocity of 2740 rt/sec
were fired at the respective bomb targets at a distance of 90 feet. Ten

trials constituted one test. The targets were observed for action (low order

detonation, high order detonation, smoke, burning or no action) of the
explosive charge.

41, Impact Sensitivity Tests - Tests were performed on the respective
explosives (Composition B, 70/30 Cyclotol and 75/25 Cyclotol) using the
Bureau of Mines Large Scale Impact Machine and special holiders designed at
this Arsenal. The sensitivity as determined by these tests is the height
of fall of the 100-kilogram weight for which at least one action (smoke,
fire or noise) occurs in 10 trials but for which no actions occur {in 10
consecutive trials) at a height of fall 1/2 foot lower than the height at
which the action occurred. The test metal parts used vere as shown in
Dwg PX-T-616 dated 9/22/49.

REFERENCES

A. Holston Defense Corporation Report No. 20-T-7 dated 6 November 1950.
"The Pilot-Plant Production of Low Apparent Viscosity 75/25 Cyclotol’

B. 24 Indorsement dated b October 1950 on letter from the Office of
the Chief of Ordnance to Picatinny Arsenal, subject: Experimental
Loading 3.5 Inch Rocket Heads, 00 471.9%/411 Rocket (c), ORDBB
471.86/2083-49.

C. Letter from the Office of the Chief of Ordnante to Picatinny Arsenal
dated 20 July 1951, subject: Composition B Loading of Artillery Shell
(Project TA1-3501), 00 471.14/128, ORDBB 471.86/15-7.

D. Picatinny Arsenal Technical Report No. 1688 entitled "Evaluation of
Explosives Based on Shell Fragmentation."

E. Picatinny Arsenal Technical Report No. 1401 (Rev 1) "Standard Pro-
cedures for Laboratory Testing of Explosives."
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Tables I - IV

Firing Test Record Nos. 3870, 4O43A, LO43B, 4OL3C, 4O43D
Chemical Laboratory Report No. 137460

Jefferson Proving Ground Firing Record No. 1h4S31

Photographs M-39456, M-39458, M-39454, M-31219, M-38968, M-38643
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TABLE II

Individual Values of Depth of Penetration into Mild Steel Targets

at 4.8 Inches Standoff Distance of 2.36 Inch TS9E3 Rocket Heads ®

Loaded with 75/25 Cyclotol, 70/30 Cyclotol, Composition B and
50/50 Pentolite

Group of Tests 1 2 3 4 5 6
Explosive in Head Composition B 75/25 Cyclotol 75/25 Cyclotol 70/30 Cyclotol 7T0/30 Cyclotol 50/50 Pentolite
(Lot No) (HOL-3-6) (HOL-E-5-1) (BOL-E-5-1) P (8ee Footnote)P(See Footnote)  (RAD-1171)
Depth Depth Depth Depth Depth Depth 3
Inches Inches Inches Inches Inches Inches
10.0 9.8 10.4 9.7 11.8 9.1
11.3 11.5 11.4 8.1 11.4 11.9
. 10.2 9.2 6.8 10.5 12.7 11.9
11.0 6.5 6.7 9.3 12.7 10.7
10.9 9.9 11.3 10.0 11.4 12.1 !
. 9.3 6.4 13.2 10.0 10.6 9.7
12.0 T.2 8.7 8.6 10.8 11.1
9.9 7.0 10.5 10.6 1.1 6.5
9.9 9.6 11.% 1.1 11.9 1.k
9.8 7.0 10.4 11.5 9.0 8.8
10.4 8.1 8.0
9.7 8.4 9.0
8.4 T.7 8.8
7.8 11.1 11.9
9.8 6.9 9.1
Average 10.05 8.42 10.08 9.75 11.34 10.32

& _ Head Metal Parts Lot BWl-1 with paint removed from both sides of cone
- 70/30 Cyclotol made by diluting 75/25 Cyclotol of Lot HOL-E-5-1 with TNT

-4
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TABLE III

Individual Velues of Depth of Penetration into Mild Steel Targets
at 6.5 Inches Standoff Distance by 105 mm M32h (Th3) HEAT Shell?
Loaded with Composition B, 70/30 Cyclotol and 75/25 Cyclotol

£ Explosive in Head Composition B 70/30 Cyclotol 75/25 Cyclotol
: (Lot No.) (BOL-3-6)°  ©(See Footnote)  (HOL-E-5-1)
& Depth Depth Depth
Inches Inches Inches
21.0 22.3 23.1
21.8 23.5 22.6
, 22.2 .21.1 23.3
; 21.8 21.2
; 22.3 21.8
{ 23.0 23.1
' 23.1 22.1
‘ 2.6 22.1
22.8 21.9
21.2 21.9
21.9
Aveérage 22.18 22.04 23.0

& . Cones in these shell were of the same design as the steel cone shown

on Dwg 75-4-10TL3 except that they were made of copper.
- 5 second nominal vigcosity
€ - Made by diluting 75/25 Cyclotol (Lot HOL-E-5-1) with TNT (Grade I)
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TABLE IV v

Rates of Detonation of 75/25 Cyclotol, 70/30 Cyclotol and Composition B
as Determined by Potter Chronograph and Drum Camera Methods

Method Rate of Detonation - Meters/second
Composition B 70/30 Cyclotol IQZ2§ Cyclotol
Diam Diam Diam
of of of
Density 8tick Density Stick Density Stick

Rate _gm/cc  Inches Rate _gm/cc  Inches Rate _gm/cc Inches
Potter 7800 1.67% o'.9b 7984  1.70% 0.9° 8031 1.70% o,§b

Chrono- 7769 7922 8ok
mph 77’40 n " 7831 " " 803 1l 1] "
793 7 " [{] m 3 l ”" [1]

Average 7770 1.67 0.9 7919 1.70 0.9 803 1.70 0.8

Drum 7825 1.6% 1.0° 7895 1.69% 1.0° 795k 1.71* 1.0°
Cmra 7850 " " 7%0 " " 7%0 " "
7796 " " 7881} " " 7960 " "

Average 7827 1.69 1.0 7893 1.69 1.0 7938 1.71 1.0

& Density was determined for a representative stick by water displacement
method

b_ These explosive sticks were cast in cylindrical cardboard tubes (wall
thickness aprx .08") and fired this way

¢ - These sticks were not confined by cardboard tubing

CONFIDENTIAL

SECURITY INFORMATION

T




B T»&{'ﬁllﬁﬂ%g&?“"f‘?m’%’

%ﬁlﬂfé T AT T T TSR - ..

Shell: 90 mm, M7i, Dvg 75-i8-.2 - “75.484%? W;
Charge  T5/2% Cycloucl, Lot HOU-E 5 1 SKCURITY INFORMATION m
Method ¢f Functioning. 4 Fuze, Meodified £or Stavic Firuing, Dwa PX ¢ G 037A w
m...erv. (H. wa .J._l " X O " W woﬂ.. WWA: Thick Pine

Screen mn o & Mesn PICATINNY ARSENAL FRAGMENTATION TEST w

Fragmented 1n sand

RESULTS TEST RECORD NoO. .___2E70 _
| DATE _ March 19-0k, 1951

—____ Number and Weight of Recovered Fragments
No. 0 Group No. 1 Group No. 2 Group No. 3 Group No. 4 Group

Wt. Wt. | 0 to 76 Grs. | 75 to 150 Grs.| 150 tc 750 Grs. | 750 - 2500 Grs{ 2600 Grs,, over Total Percent of Sp. Gr.

Shell | Empty | Loaded Wt. Wt. T _ Wt * wt. wt. | Fragments] Photo of
No. Lbs. Lbs. | No. ! Lbs. | No. | Lbs..} No. | Lbs. | No. « Lbs. | No. ; %bs | No. Lbs. Recovered| No. Charge
1 i8.96121..6 10541 3 3, 53] 2 36} 225 | a0 oR) 1@ 2 59 - 1453 18.33 97

2 19.09 | 21 30 j11:0! 3.38} 162] 2. ko] 237 |10 22] ik | 2.26 - w : 1523] 18.26 96

3 19.05 [ 21.27 j1i7hk | 3.79 | 186] 2.83] 231 {1c i) 13 {1 62 - - 16041 18 35 96
n 19,01 )21 27 i1kl | 3.2 | 188 2 73] 228 | 10 46] 13 | 1.85 - - 1570| 18.u6 97

5 19.01 ) 21.26 |10821 3.k2 | 173| 2.57| 217 | 9.-46} 20 | 2.81 , - 1492) 1B 2§ 96

£ 19.14 1 21.3% |1326| 3.49 | 157| 2.39] 207 | 9.27] 22 | 3.31 - - 1515 ku:m 56 wMWkw

K i6.06 21 27 |1173] 3.32 | 150) 223} 243 {16 65) 17 | 2.39 . . 1589 18.57 97

8 19,11 }21-33 1098 | 3.25 | 139 2 12| 20L | 9.04} 23 64 1 |c 46 | w62 18.55 97

9 19.07 | 21.28 {1056

w
@
Fod

0
H

N

\n
[\Y]

w

wt
N
}_J

N

9 L3l 21 §2.93 1 044 ] 1448] 18.64 58
10 19-69 |21.32 {1083 3.38 | 167| 2.57| 222 | 0.16} 17 | 2 k3 - - 1489 18.54 97
\vg 19.06 |21.28 {1131} 3.43 ] 163] 2 451 223 | 9.89] 18 | 2.58 - - 1514 18.u4k4 96.

-3
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Projectile: 90 mm, HE, M7l
Fuze: M5h, Modified, Dwg PX-97-287A CONFIDENTIAL §
Charge: 70/30 Cyclotol SECURITY INFORMATION |
Fragmented in Sand Bldg 607; No 4 Mesh
~ PICATINNY ARSENAL FRAGMENTATION TEST
. Size of Box: 10" x 10" x 20" =" Pine
Fragmented: June 1951
Fragmented at aArmn! . Tamperature
. RESULTS TEST RECORD NO.__ 4OL3A
DATE June 1951 ‘
Number and Weight of Recovered Fragments
No. 0 Group No. 1 Group No. 2 Group No. 3 Group No. 4 Group
Wt. wt. 0 to 75 Grs. | 75 to 150 Grs.] 150 to 750 Grs. | 760 - 2600 Grs.] 2500 Grx., over Total Percent of Sp. Gr.
Shell | Empty Loaded wt. wt. Wt wWt. Wt. wt. Fragments| Photo of
No. | Lbs. | Lbs. | No. | Lbs. | No. | Lba. | No. | Lbs. | No. | Lbs. | No. | Lbs | No | 1bs. | Recovered] No. | Charge |
: M-
31 19 10} 21 .25 | 951 3z 14| 149 |2.29 | 221 | ¢$.97] 16 |2 19 1 .84 | 1338 18.43 @< 138968
. 3@ 119.06]21.32 916 | 2.73 ] 160 [2.42 | 214 | 9.63| 25 | 3.Th - - | 1315/ 18.52 97.2
o . - ,..1-'.0‘\..., , .
ﬂ 1 19.19 | 21.42 | 887| 3.09} 156 |2.36 | 216 | 9.86] 20 |2.46 | 1 .79 | 1280} 18.56 96.7 .
. 3% 19.00 | 21.25 |1022| 3.43} 172 |2.54 | 238 | 10.65} 11 | 1.73 - - | 1443] 18.35 96.6 . g
33 19.07121.33 | 969} 3.06| 174 |2.60 | 228 | 9.61] 19 | 3.19 - - | 1390 18.46 96.8
36 19.05 ] 21.30 | 989) 3.13 | 148 |2.28 | 225 | 9.47} 22 | 2.75 1 .82 1385 18.45 96.9
37 19.09 | 21.34 j1075| 3.36]| 160 [2.34 | 200 | 9.26} 22 | 3.40 - - | 457 18.36 96.2
53 %S.Om 21.32 | 932| 3 13| 145 |2.19 | 221 9.61} 21 | 3.52 - - | 1319 18.45 96.9
39 | 19.12121.36 | 886} 2.96] 170 |2.60 | 214 | 9.71] 21 | 3.16 - - | 1291 18.43 96.4
. 19.04§21.30 | 966] 2.97]| 140 |2.12 | 232 | 10.47] 18 | 2.91 - - | 13564 18.47 97.0 r-wmemw
[
I 19.08 } 21.33 | 959/ 3.10} 157 |2.37 | 221 | 9.82] 20 | 2.91 - - | 1357 18.45 96.7
mwmvj ed by: Tm<wmtﬁa by Approvell by:
Martig B. C e L. Pag J. H. Ivor "
owa:m*oo Engineer Ordnange Engineer Proof Diirector
CONFIDENTIA
A ] SECURITY. INF TION. - - - .
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W05 mm, ti, HE, Lot IMG-2-0

7C/25 Ty rued :
M5. Mod, ey 3728 CONF DENTIAL
: 57 SUIDE BN A SPERS Vel plue SETIRITY TUFCRMATION
ragented n Sen’ . B 42 v 0 Nuo v Mesh
sgmented Aug st | PICATINNY ARSENAL FRAGMENTATION TEST
wgmented &t fmioer. | 0, wrETUTE
RESULTS TEST RECORD NO.___40L> B -
DATE ___August 1350
. Number and Weight of Recovered Fragments L
) No. 0 Group No. 1 Group No. 2 Group No. 3 Group No. 4 Group ,
wt. Wit. 0 to 75 Grs. | 75 to 150 Grs.| 150 to 750 Grs. | 75¢ - 2500 Grs.} 2500 Grs., over Total Percent of Sp. Gr. :
Shell | Empty | Loaded I wt wt. Twe T we | " wt. || wt |Fragments| Photo of
No. Lbs. Lbs. | No. ! Lbse. { No. | Lbs. | No. | Lbs Ne. | Lbs | No. | Lbs No. ©  Lbs. Recovered| No. Charge ..
E ! FETVEN IR Sl T R - - 21690 2L of Gis .7
: W h 4
: R e R R R N e 2L 29 s 3 . - 23514 2L.98 95 9 r-wmrmm .
2 e el i i lacald 38 asT laote | 2BE ) 1L.99) 25 | 402 226y 25.11 96.4 :
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Shell: 105 mm, M1, HE, Lot LMG-2-1
Charge: 70/30 Cyclotol :

Fuze: M54 Mod, Dwg 97-287
Size of Box: 10" x 10" x 20" - 1/2" pine

Fragmented: August 1951

CONFIDENTIAL
SECURITY INFORMATION

T R

S et nord

. Frageented in Sand; Blag 607,%. AJfesRe NNy ARGENAL FRAGMENTATION TEST

o -1 s

T

. Pragmented at Ambient Temperature RESULTS YEST RECORD NO. 4043 C
. DATE ___ August 1951 :
Number and Weight of Recovered Fragments
No. 0 Group | No. 1 Group No. 2 Group No. 8 Group No. 4 Group
Wt wt. ®te 75 Gra. | 75 to 180 Gra.| 150 to 750 Grs. | 750 - 2600 Grs.] 2600 Grs., over Total Percent of 8p. Gr.
Shell | Empty | Loaded we | wt. wt. wt. wt. we | Fragments| Pheto oo
No. | Lbs. | Lbs | No. | Lbe. | No. | Lbe | No. | Lbe. | No. [ Lbs. | No. | Lbs | No. Lbe. | Recovered] No. | Charge

11 26.08 | 31.21 j1950| 5.82 | 277 {4.30 | 256 [10.9%} 27 | k.10 - - 2510] 25.16 96.5
12 26.06 | 31.20 |a974 | 5.72 | 250 [3.7k | 259 [12.0T7( 18 |[2.Th 2 | 0.89]2503] 25.16 96.5
13 26.07 | 31.22 1886 5.42 | 328 |4.62 | 357 |11.72| 2k | 3.38 - - 2595 25.14 | 96.4

25.91 | 31.02 |1747| 5.50 | 232 |3.49 | 292 {13.00] 19 | 2.43 1 | 0.k2 {2291 24.84 95.9
15 26.02 | 31.15 |2029| 6.34 | 280 [4.32 | 262 [11.19] 22 | 2.95 - - 2593 24.80 95.3
16 25.95 | 31.10 |1910| 5.80 | 278 |4.30 | 256 | 10.84] 26 | k.02 - - 2470| 24.96 96.2 |M-39458
17 26.00 | 31.12 J1802( 5.72 | 268 [3.95 | 267 {11.14] 23 | 3.T4 1| 0o.k6] 2361 25.01 96.2
18 26.01 | 31.12 1897| 5.54 | 241 |3.53 | 278 | 11.62] 29 | k.hO - - 2uhs| 25.09 96.5
19 25.92 | 31.06 1843| 5.58 | 311 [4.65 | 262 | 10.59 23 | 3.68 1| 0.401} 2440} 24.90 96.1
20 26.03 | 31.1% ]1881| 5.60 an h.11 | 265 ] 10.95] 29 | .37 - - 24hf 25.03 96.2 [M-39459
Avg | 26.00|31.13 |1892| 5.70 | 274 {k.10 | 275 | 11.k0f 24 | 3.58 1 .22 m_&# 25.00 96.18

1 CONFIDENRIAL
| .%ﬁﬁ HE.»EBE _
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Shell: 105 mm, M1, HE, Lot LMG-2-1
Charge: Comp B
Fuze: M5k Mod, Dwg 97-287 CONFIDENTIAL
Size of Box: 10" x 10" x 20" - 1/2" pine SECURITY INFORMATION
Fragmented in Sand, Bldg 607, No. 4 meu
. PICATINNY ARSENAL FRAGMENTATION TEST

Fragmented August 1951

Fra nted at Ambient Temperature ‘
e pe RESULTS

TEST RECORD NO.

R B T R RN S A WY S AR S SR . o,

4o43 D

DATE _ August 1951

““Number and Weight of Recovered Fragments
we | we | 0% 16 o 78 o 10 e | 156 10750 Gow. | 750 2500 Grs. 2200 mumaoﬂa Total Percent of Sp. Gr.

Shell | Empty | Loaded wt. wt. wt. wt. Wt we | Fragments| Photo of
No. Lbs. Lbs. | No. | Lbe. | No. | Lbs. | No. [ Lbs. | No. | Lba | No. | Lbs | No Lbs. | Recovered] No. | Charge
21 26.03 | 31.08 |a593| 4.82 239 |3.81 | 278 |12.59] 24 |3.87 | - | - |2134 25.09 96.4
22 25.71] 30.80 {1716| 5.00 | 235 |3.4k | 282 [ 12.25] 31 | 4.53 - - 2264 25.22 98.1 1
23 25.89 | 30.95 |15301 4.29} 229 |3.30 | 278 |12.25) 35 | 4.92 | 1 | 0.38] 2073 25.1k 97.1 |M-39457
2L 25.93 | 30.98 {1536| 4.61} 193 |2.90 | 233 | 11.06] 35 | 5.35 3 | 1.24| 2000, 25.16 97.0
25 26.03 | 31.07 |1703| 5.27]| 261 |3.81 | usc {7 28} 23 | 3.59 - - 22801 24.85 95.5
26 25.94 | 30.99 [1488| 5.00 | 239 |3.69 | 265 | 12.35f 24 | k.14 | - - 2014 25.18 97.1
21 | 25.89]30.97 |1550| 4.80} 205 {3.39 | 282 12.47] 31 |u.64| - | - |2068 25.30 97.7 |M-30u54
28 26.00 | 31.03 |1157| 3.60{ 208 |3.27 | 288 Hm.mm# 3 |5.70) -] - . ]1687 25.26 97.2
29 26.10 | 31.12 1533 4.82] 236 |3.54 | 278 11.92] 33 | 5.1k - - 2080 25.42 97.4
30 26.14 | 31.18 |1528]| 4.74 | 207 {3.15 | 288 pm.umﬁ 29 | 5.02 - - 2053 25.29 96.7
Avg | 25.96] 31.02 |1533| 4.70] 225 |3.L43 momu 25.19 97.02
Prepafed by: | Martin w.mm”wmo | Apprpved by: . EH. M Ivor
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’ REPORT NO.
o GONFIRENTIAL . ore w0 |
PICATINNY ARSENAL., DOVER, N. J. o !
C TCAL DATE
REPORT FROM THE GENERKL LABORATORY 29 June 1951
SAMPLE NO.
KIND OF SAMPLE Cyclictol
. DATE RECEIVED
RECEIVED FROM Propeilants and Explosives Engineering Branch 8 June 1951
REFERENCE OR X. O.
REPRESENTING Batches of Cycictcol, as designated, sutmitted in connection with Project No. EPO-EP-14B

WORK BY: B. Kanouse, J. Wingler SUBMITTED:
Chief, Gen Lab Section

OBJECT:

To make the following test.

RESULTS:
Material Test No.  100SC Vacuum Stability Test 120°C Vacuum Stability Test

Ml Gas Hours Ml Gas Hours

75/25 Cyclotcl* 1 0.23 40 0.41 4o

" " 2 0.36 40 0.70 4o

70/30 Cyclotecl 1 0.26 4o 0.47 40

" " 2 Oawu—. FO O..ﬂm 40

REMARKS :
The above tests were made in accordance with the procedures described in P. A. Technical Report
No. 1401 (Rev 1). ,

*Lot HOL-E-5-1

APPROVED:

y sub-Section

CONFIDENTIAL
SECURITY INFORMATION




- JEFFER3M imOVILG GROWD FIRINGS

OBJECT CF FIRING: ‘ 1CT3 f’\"b'7llb5) -6&5’ '66107’
Special Test of Shell,. ~Fixed, H.E, ~68L6 and -6348 ;
(Comp., "+, 11, Dualgran, w/iuze, 173, DATE OF FIRING 27 Sept. 1951 i
Durmy), (Comp. T, 11, Luulgran, w/Fuge, FIRING RECORD NO. 144531 K
K51A5, Irert), (75/25 Cyelotol, 11, SHEET 1 OF 12 4
Draigran, w/Puze, Y5145, lnart), SALPLES FEC'C 21 Sept. 1951
(Comp. B, ¥1, Duadgrar, w/Fuge, +.0., B ‘
¥5145), (75/25 Cyclotol,; Y1, Dualgran,
w/Puze 1'.D., k5145) for_105mm Howiigzers i .

lfr: Ficatinny Arseral :

Lots: PA-E-TW45, -5845, -C8L7, -684E, and (848,

ddun

IUCROOSE OF TEST
The purpose of this test was to develope an improved hursting charge for the .

105mm M1 Shell, to determire whether this type amnunition cah be fired safely and will
function properly. ‘ A . ,

AUTHCHITY

This test was autnorized by letter ORDBH-T File Fo. 471.86/15-10 and ORDRI FILE
No. 471.1/227 received t:is ctation 22 September 1951 and fired in accorcance with Test
Request Nos, 3252 ard 3<u8, Vicatinny Arsenul, dated 15 September 1951 and telephone
conversation belween Vr. H. C, Foerstner, jefferson lroving Ground and l'r, Tweed, Picatinny

Arseral, 26 September 1751,
TsST FROCEDURE

Fifty (50} =arples, Lot FA-E-68L5, Fifty (50) samples, Lot'PA-L-68L7, and two hundred
(200) samples, lot Fi-c-T1LS were fircd using propelling charge adjusted to give a
pressure of opproxim:tely 36,403 P.S.T., using P4l Powder, 11, Lot 3aJ-15486. These rounds
were conditioned at 70°F for twenty-four (24) hours and fired without appreciabis change in
temperature., jlarge und presswre wus recorded on each round, Fifteen (15) samples, Lot
PA-E~68L5 and fiftcen (15) samples, lot PA-i-68,7 were conditioned at #1600F for twenty-

" four (24) hours ard fired alternately without appreciable change in temperature. Pressure
and range was recorded or each round, Ten (10) samples, Lot PA=E~6846 and ten (10) samples
Lot PA-E-&J‘«{ were conditioned at 70°F for twenty-four (24) hours and fired altermtely
with ten 0510) stancard rounds without appraciable change in temperature, These rounds
were fired to 2900 yurd field for graze impact, Velocity, pressure, range and functioning

was ;zéor on each round, Ten (10) samples, Lot Pi-E-6846 and ten (10) samples, Lot

FA-E=-6E48 were coiciitioned at ~LOOF for twenty-four (24) hours and fired alternately with-

out appreciable change in temperature to 2900 yard field for graze impact, Velocity, range, ;

pressure and functioning was recorded on each round, Ten (10) samples, Lot PA-E-6846 and ten

(10) samples, Lot I'A-E~6848 were conditioned at ¢1250F for twenty-four (24) hours and fired

alterrately without appreciable change in temperature to 2900 yard field for grase impact,

‘Velocity, range, pressure and functioning was recorded on each round. a%
pop o L TRARE 3

i 2y dy - . ¢
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APPROVED C. R, TEABOLDT By a6 Bén.mﬂ K M J‘."lc TEE |
Lt Col, Ord Corps Capt, Ord Corps Proof Tech, Crd Corpe !

I Commanding Assistant v Proof Director ;
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JEFFERSCH ROVING GROULD FIMINGS
I.DTS FA—!:)-?Jlﬁ, 'At’lus, -6%7, :
-68L6, and ~(aL8 \
DATE C? FlhiilG 27 Sept, 1951 '
. FIRIEN RRCCHD N 144531
S'TFET2 CF 12
b e e A R et L e ]

MELPCE TV PO L TION

Fired from 1050m How, 1.2Al l'e, 13103 bfr: Chain 3elt Cc,, 134°
Tuke 105mm tHow, 1241 'o. 17966 Kfr: Long Feach !ac' ire crks
Cerriage 105mm M2h2 e, 7799 fr:  Pullman Standard, 2944
Recoil lMech, 105mm 1241 o. 11846 fr: iyron Jackson o, 17L4
SRARY
Velocity Iressure PS1/100 iarge (ds,)
, B < Yo, fo.
’ Temp, of Elev. of Rds. Yax, of ids. lax, of Rds, }ax,
_Lot Mo, .mmunition tils cons. Mean Disp. cons, lean Disp, (Cons. lean  Tisp,
FA-E~6845  70°F 390 #7367 29 17  9N8 59
68,5 70°F 395 26 9777 75
6847 TOOF 395 5Q 306 33 50 9805 183
U5  0F 395 \ 50 373 47 49 9353 259
145 700F 395 150 373 53 149 9909 275
6845 <41500F 415 15 382 13 13 9916 138
6347 41600F 415 15 380 17 1, 9899 154
Std, Rds. 70¢F 75 8 1550 8 10 336 17 10 2978 61

FA-E-68L,6  700F 75 10 154, 12 10 330 13 10 2937 57
68,8  70°F 75 10 1543 10 10 330 6 10 2935 8l
6846  =4,0°P 75 10 1509 12 10 262 30 10 2805 n
68,8  -LO°F 75 10 1505 14 10 265 18 10 - 2789 .69
68,6 +125°°P 75 10 1570 8 10 361 9 10 3066 69
6848 4125°°F 7% 10 1565 1 10 360 13 10 48 65

# Three (3) rounds viers fired to establish charge.

ke e e

CONCLUSION

As & result of this test, hoth Comp. B and Crclotcl were found to be satisfactory
bursting clarges for the 1lOJmm Lil Shell. All rounds in this test fired safely and
functioned properly. .

o oA 008 B W e A 0 B bR e r e
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JEFFERSON PROVING GROUND PIRINGS
LOTS Pa=E~T1LS, -6845, -68L7,

» -63“80
DATE CF FTRING 27 Sept, 1951
FIRING RECCRD MO  1LAS531

— - S)ﬂ'b’l‘; CP_12

) COMTOLENTS

LOT tA=-i-7145 Standard Components

‘Puze: ¥73, Dwumy, Lot EOP-7-15 Puze: v51:) (irert) ldxed

Cart, Case:\l4, Lot CB & C-2L sart, Case: 14, NPezized, 1'ixed

Primer: 12882, Lot KOP=-7-309 Frimer: 12842, lot F(F=10-92
frojectile:li,E., W), Lot LAKSCO=L79-970 Frojectile: i1, ODR=321

foweer: FNH, M1, Lot RAJ=] 51,86 1 owder: Lot Iy D~cii LSt -17395(F)

Filler: Comp. R, Lot HOL~2-3

10T FA-E-68L5
Fuze: #5145, (Inert) Lot FA=Unknown
oart. Case: M14, Lot C3 & C-24
Tricer: ¥2em2, Lot KCI-10-139
irojectile: H,E., L1, Lot GAT-1~1
Jovder:  Frop., Dualgrun, Lots PA=3-36602(MF, FA=2-36502(SF), 50 Rds. FIY, L1, Lot 3i ~15L°6.
riller: Comp. 7, Lot HCL=Z-=G. A

LUT Va=E=6047

Ture: #1'51a5, (Inert) Lot . ~Unknown
Crrt. Cise: YLy, Lot C2 & C-24
Priner: 12212, Lot RCI=10-1%9 .

irojectile: I,E., 11, Lot GAT-1-1 :
bowder: Prop., Pueliran, Lots Fa=3=35602(2F), FA-D=36502(GF), 50 Rds. FNH, )1, Lot BaJ=1.5486.
Piller: 75,25 Creiotol, it iClmi-5-1

LCT f\".i".)"’:l;’)
Fute: JF., 05 Sec. Neluy, 151a%, Let JA=502-7L
Cart, Casc: 114, Lot C3 & C-i
Frimer: 12872, Lot KCI=10=199
Frojectile: H.E, 11, Lot 5AT-1-1
Powder: Prop., Dualgran, Lots IA-B=-36602(10), PA-3=-30502(SP)
Piller: Comp. B, Lot HOL~.-9

LOT ['A-E-6348
Fute: P.Ne, .05 Sec. Delay, V5115, Jot JA=502=74
Caﬂ’u Case: BﬂJ;. Lot CB & C-?.h
Primer: 12832, Lot XOr-10-199

Projectile: L.E., }1, Lot GAT=1-l
Powder: Frop., Cualgran, Lots PA=B=36602(LF), PA=3-36502(SF)

Piller: 75/25 Cyclotol, Lot HOL-E-5-1 .

# Renovated fran K48 Puse.
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JZFPLRSON PROVING GROUND FIRINGS

LOT PA-E-£545 ,1
DATE OF PIRING 27 Sept. 1951

o ., FIRING RECORD NO. 144531
(70°F - Excsss Press. hase) : SHEE? 4 OF 12
- ___ s
. Time Fuze Moan, Press Powder H
Round ulre . of slev, e Range P51 Chge
No, No.  Firin:  uills set. Aot Yds, 100 0f8, Lot
Coniitionir s Keunds 3123, 3124
NI A5 owa 9 (inert)  *+10000 380 - 40,00  BAJ-15486
3125 39 0307 " " 13838 g;g " "
5127 63A 0308 :
3lad a3 Q300 3;.; " gﬁgf 3;% 41;75 :
a 20 513 " 0684
S P S " 5R57 3;% " "
! 12 89 9744 3
Nz ea oms o . 722 ses " "
3133 1A 0614 " " 9735 363 " "
b w1z " " 9703 - 359 "
vigg ?13:3 gfiﬁ " " 9585 36; " "
3138 8 ordi " " 9717 364 " .
AN A I
2119 4 0320 " '
3140 37A C&21 : : g;g?; gzi : :
32 -
:ig tls%,\ goag " " 9726 876 " "
3143 214 0824 " " 9710 365 : :
" " n7? 68
g%t; igA' 8352 " " 37:}4 gss : :
3148 50 0827 " ) 9714 369
@ [ ] " L] "
3147 17 0823 " 2725 37g " "
5148 2 0829 395 " 9809 37 " "
ne B Bn " Sre2  ser " :
R S - B " S0z y "
002
gi:: 14 0334 " " 9763 369 " "
3164 44 0536 " " 9784 369 " "
3155 © 34 - 0838 " " 9752 363 " "
3145 27 . 0837 " " 9778 366 : : - .
; 3 " ” 1 B
e & o v " S703  3ec " "
3159 73 0640 " . g;rg; ggg " "
64l .
. gi:ﬁ :ga 8“2 " " 9749 382 " " b
s162 © 53 0843 " " 9794 367 " "
" " 7 . 868 M
e 36 o ! . e B+ S "
3185 5 0846 " " 9778 s64 " " 3
3166 ¥ 0847 " " 9779 363 " " i
3167 - s3 0843 : : 9778 aeg : : :
s188 644 0849 9762 35! E,
3169 18 0880 :, : 9785 363 : . 3
an & e - " ores  sea " . !
nn 248 0963 " " 9778 372
N7 19 0854 " " 9772 367 : : 3
174 s 0886 . " 9788 373 :
o» Estimated Range ;
’g
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vePFEW N PTOVING GROUND FIRINGS

LOT  PA=I-8847
DATE OF FIRING 27 Sept. 19¢1
° ] _ FIRING RECORD NO, 144831
7°F = Lhxcoss i’ross, Phase) CSTET 5§ OF 12

Tine lleas, Pross Powdler
Round  ¥fr.  of  Elev. Fuze Reuge P31 Chee
Ho. No, Firin: Lils iste Act, Yds . 100 [ITH Lot
3175 1078 0856 395 Inert 9747 383 47,75 BAJ-15486
a " n L] "
3177 135 oo v . 785 360 - "
8178 1503 ° 0857 " " 9769 334 " "
3179 119 orss " " . 9745 363 " "
$130 103C  08s¢ n " 9760 367 " "
5131 .. 122a 0959 v " 5787 37 " "
3182 126 0859 " " 9735 373 " "
3183 108 0900 " " 9796 - 372 " "
31684 131B 0%00 n " 9772 7 " "
. 8185 105a 0901 " " © 9813 375 " "
8136 154A 0901 " " 9762 362 " "
s187 1133 0902 n " 9773 368 " "
3188 1528 0902 n " 9772 369 N "
7139 1372 2903 " " 9751 366 w "
3190 116 0903 ] " 9770 366 " "
3191 134B 0904 v " 9778 365 " "
3192 1088 0%01 " " 9787 366 " "
3193 153 0305 " " 9757 283 " "
3194 159 )90S5 " " 9790 358 " "
3195 1488 0904 " " 9390 366 y "
3194 1568 0M3 " " 9783 369 " "
3197 156C (o]: 2} " " 9769 381 " "
3199 1€58 oM7 " " 9793 n " "
3140 153B 0908 n " 8798 373 " "
3210 1324 )908 " , " 98 38 @y " "
3201 142 amMe " " 984¢ " 369 " "
3202 1274 0909 " " ganc 360 " "
3203 119 0917 " " 9790 346 " "
3204 140, 0910 " " 9834 3 " "
3206 111 0511 " " 9804 370 " "
3206 121 or1l " " 9804 . 389 " "
3207 141C 0912 " " 9838 362 " " .
3208 101s . 0912 n " 4332 364 " n ,
3209 147 03 " " 93§87 373 " " \
3210 109 osly - " N 9R 4N 387 " " !
3211 129¢ 0314 " i 9812 364 " " :
3212 1304 0914 " " 9832 359 " " |
3213 151 0915 " " 9333 370 " "
3214 1324 0915 " " 9836 364 " "
3215 157 0816 " " 9832 354 " n :
3216 1238 0918 " " 98 14 262 " " 3
3217 1044 0917 " " 98 74 379 " " i
3216 135 c917 " " 9566 872 " "
3219 120 0918 " " 9883 368 " "
3220 55A 0918 " " 9820 369 " " }
5221 102¢C 0919 " " 9993 $s8 " " &
8222 1497 0919 " " 9859 363 " " b
3223 152 0920 " " 2830 3138 " " ;
3224 1334 0920 " " 9834 358 " "
:
i
o T gt Y T
,1—; L K ‘.
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JEFFIRCON PROVING GROUND FIRINGS

LOT PA-S-T145 £
DATE OP FIRING 27 Sept. 1981 ¥

0 FIRING RECORD NC, 1445 3
(M ¥ - Excess Press, Phase) - _SFEED 6 OF 12
_ Time Mensg. Press Powlder
Round Mr. K of Elev, Fuze Range P&l Chee A

No, No. Firing Mils _ Set. _Aot. _Yds. 100 oso Lot !

:gg: gs: iloo 335 (In:rt) 9867 362 47,75  3AJ-1£486 .

85 . 100 979 . "
8227 249 1101 " n 9840 ::: " w

3228 389 1101 " " 9850 372 " "

3229 201 1102 " " 9855 875 " "

3230 374 1102 " bl 9803 367 " "

3231 293 1103. " " 9832 843 » "

3232 355 1108 " " 9322 389 ] "

3233 25¢ 1104 " " 9320 370 " "

3234 268 . 1104 " " 9853 370 " "

3235 27 1108 " " 9325 3N " "

3236 247 1108 " " 9859 s8¢0 " "

3237 295 1108 " " 9803 s71 " "

3238 27 1107 " " 9816 3% " "
3239 201 1107 " " 9834 m " "
3240 228 1108 w " 9830 368 " "
3241 348 1108 - " UN 381 .. "

3242 i 1109 " " 9826 387 " "

$243 319 1110 " " 9804 384 " "

8244 391 1111 " " 9814 352 " "

3275 3 1D " " 9814 sn " "

8276 236 il " 9835 n " "

8277 277 1131 " " 9386 338 " "

3278 268 1182 » " 9799 374 " "

2279 216" 1132 n " 9912 $77 " "

3230 S36R 1133 " " 9380 380 n "

2281 381 1133 " " 9885 388 ol "

3282 230 1134 " " 93840 334 " "

3283 233 1134 " " 9901 s76 " "

2283 297 1136 " " 9850 336 " "

3286 204 1136 " " 9344 382 " "o

3286 220 1137 " ." 9858 373 " "

3287 224 . 1138 n " 9850 368 " "
3268 360 1139 " " 9792 381 " "
3289 316 1140 " " 9844 339 " "

3290 347 114) " " y068 385 " "

20 01 1141 " " 2837 373 " “

3292 39ER 1152 " " 8804 361 " "

3298 364 1142 " - 938) 290 " "

3204 567 1143 " " 9e99 387 " " .

3295 268 1148 " " 9988 379 " " ¥

%296 380 114s” " " 9862 3768 " " 3

3297 259 - 1144 e " 8870 N " "

3298 281 1146 " " 9960 N " " ’

3299 590 1146 " " 9908 376 " "

200 252 1146 " " 9978 374 " "

351 339 1148 " " 9903 370 " "

3302 832 1147 " " 9942 T " n

3303 229 1147 . " 99017 872 " "

UN = Unohsurvad
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JoSFBRION IROVING GRIUND FIRINGS
LUL  PA=C-T145
Dals OF FIRING 27 Sept. 1951
FIKING RUCCRD Nu, 144531

B L I Ll T MLy e e

smo°p - Ex3nzs Prass, Phnce SHLET 7 OF 12
Romd  Kfr. riie Elev. Fazo Racs e 9535. cn~T£gE22£' 4
NC. Lioe Firing mils Sate  ut. Yd:. 120 oz:. Lot X
3304 32 1143 390 {irert) 9M1 373 47,75  bBAJ-15488 ’
3305 $2% 1143 " " 9319 256 43,00 n
3$3)6 335 114y " o y933 330 " "
3307 351 1lldw o " 5340 373 " "
3508 354 113 " "o 9925 382 " "
s3.8 205 1130 " " 9933 378 " "
33lc 3¢ 1151 " " 1570 =3 " "
3311 373 1151 " " 4217 383 " "
333¢ 225 1152 " " 9892 366 " "
, 8313 240 1152 " " 3833 377 " "
3314 330 11¢3 " " 317 372 " "
5315 2198 1133 " " 9375 377 " "
331¢ 337 1154 " " 3957 381 L "
3317 35C 1184 " " 9372 383 " "
3318 358 115 " " 9960 374 " "
3310 262 1155 " " 9339 379 " "
330 343 11£0 " " 9900 378 " "
3121 53 1187 " " N 389 " "
3822 341 1150 " " 9362 376 " "
8323 348 1186 " " 9808 mn " "
3324 208 1130 " " 9875 379 " "
3325 339 1232 " " 9877 385 " "
3328 327 1201 " " 9338 286 " "
3327 213 1201 " : " 9852 . 334 " "
3328 528 1202 " " 9845 372 . " "
$329 226 1202 v " 9849 376 " "
333 336 1203 " " 9849 375 " "
3331 332 1203 " " 9784 36 " "
3332 239 1204 " " 9860 379 " n
3333 287 1205 " " 9340 378 " "
3334 359 1205 w " 9984 378 " "
3335 340 1207 " " 9868 375 " "
3332 237 . 1208 " " 9372 367 " ]
3337 344 1209 v " 9354 358 " "
3333 324 1203 " " 9344 367 " n A
3339 321 1210 " " 9837 853 " n ;
3340 342 1211 " , " 9844 361 " b E
- 3341 372 1213 " " 9. 7€ 2 " " ,
3342 212 1214 " " 9579 372 " "
3343 30 1215 - " " 9814 $73 " » %
3344 243 1216 " " 9530 341 " n 3
8345 222 1217 " " 9850 75 " n !
s34€ 215 1218 " " 9874 173 " " 5
"B3847 287 1219 n " 9899 378 » n y
3348 227 1220 " " 9950 349 " " l
" 8849 286 1721 " " 9912 376 " " §
$350 206 1221 " " §901 372 n " *
3361 298 1222 " " 9890 s78 " " :
3sse 214 1223 " " 9912 380 " n
3353  292RR 1224 " " 9899 373 " "
ON « Unobserved
&
— X
PR .- ‘
. -
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JEFPERSON PROVING GROUND FIRINGS
LOT PA-E=T145 %
DATE OF FIRING 27 Sept,1961 H

FIRING RSCORD NC. 144831 i
« Exocess Press. Phase SUEZET 8 OF 12 :
Timo Moas. Press 2owder
Round Lfre . of wlov, Fuze Range Pul Chge :
Noe Noe.  Firing ®Rils Sete Aot, Yds. 100 028, Lot 4’
3354 72 . 1225 395 (Inert) 9928 875 48,00  BAJ-15436
" 8365 282 1225 " " 9925 370 " »
8356 250 1228 " " 10031 372 " "
3387 314 - 1228 " " 9867 349 " "
3358 294 1227 ] " 9938 373 " "
3359 396 1228 " . 9968 378 " "
$360 284 - 1229 " " 9981 351 " "
3361 261RR 1230 . " 9906 372 " n
3382 326 1230 " " 9955 374 " "
3383 280 1231 " " 9822 336 " "
3384 394 1232 " " 9978 an " "
386856 - 290 1233 " n 9968 374 " n
3386 388 1234 " " 9953 374 " "
3367 275 1236 " n 9959 363 " "
3368 816 1236 " " 9939 374 " y
8389 384 1237 " " 9921 572 " "
337 362 1238 n " 9968 374 " "
3371 207 1239 " " 9985 s " "
3372 377 1240 " " 10001 379 " "
3373 356 1241 n " 9985 372 " "
8374 578 1242 " " 10064 372 " "
3376 234 1243 " " 9928 354 " "
3376 85 1244 " " 10101 875 " "
3377 383 1245 " " 10083 380 " n
3373 2747 1245 " " 10051 370 " "
3379 358 1248 " " 3971 330 " "
3380 279 1247 " n 9976 366 " o
3331 254 1248 " " 9366 366 " "
3382 273 1249 " " 10701 375 " "
3383 242 1250 " " 9941 378 " "
3384 320 1251 " " 9971 373 " ..
3385 21 1252 " " 9505 872 n "
3385 208 1253 " " 8914 379 " "
8387 326 1254 " " 9899 s " "
$388 368 1256 " " 9888 376 " "
5389 312 12565 " " 9899 380 " " :
3390 210RR 1256 " " 9897 378 " " {
3391 393 1257 " " $899 375 " " ¢
3392 337 1258 " " 9899 377 L . :
myoomowm T 1 om0
3233 g%v 1301 " " 9910 373 " " 3
3398 398 1302 n " 9916 376 " " $
3397 49 1%03 " " 9897 3¢9 " " ;
3393 363 1s%04 " " ggg: g;: . . .
3300 233 §§3§ " " 9926 369 " " :
g:?i 263 1357 " " 9980 107 " "
" " 9918 384 " " :
::gi gig g i:gg " n 9936 s " " ;
3404  352RR 1310 " " 9931 377 " "
i
. 3
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JuFFEPSON PROVING GROUND FIRING.
LUT  PA=E-T145
DATS (P FIRIMG 27 3ept. 1961
FLLQUG R.COD Nue 144631

S'IO°? - LXCE33 Sr93s, PIASe — Siluut 9 0F 12 - __
l ‘ Tima Won3. lress Jowlder :
Round Kir. of slav. fuze Range EAP whge :
Nee . oo Pirin: Wils S5cte  Act. Yds, 190 0Lt Lo*
34105 397 1311 395 (Inert) 8921 370 47,00 BAJ-13458
3408 379 1312 " " 9836 357 " " -
3107 392 1313 " " 9931 37 " "
3408 ] . 4 " " 9931 GO " "
3409 zgi 1215 " "o 9938 §s4 " "
2410 363 1316 " " 9903 276 n "
3411 - 23 1517 " " §526 370 " v
3412 344 1318 " " 9905 376 " "
8417 239 1219 v " 9921 n " "
3414 ’n 1320 " " - 9905 376 " "
' 3415 318R 1321 " " 9928 376 " "
“ 3418 288 1322 " " 9944 377 " :
3 h ] > " " &89.¢ "
Sae  Jee  1mme v . i am :
24l 299 1326 " " 9953 37¢ " "
3420 283 iz2e " " 916 3€€ " "
3420 317 1827 " " 4923 874 " "
3422 400 1323 " " 9926 368 " "
3421 243 1329 " " 3536 3;; " n
S PoooEeoomon
"~ L] " K . " ]
oW oopE o - :
C " " 9947 376 !
:::g gégRR iggg " . " 9499 375 : :
3130 576 123 " " 9936 - 332
3431 217 1837 " " 3916 379 ° "
3432 308 1336 " ﬁ 9885 372 : :
3133 311 1332 " ' 9899 370
43 241 390 " " 9884 374 " "
3423 2:5 }341 n n 9950 370 " "
3436 an 1342 " n 9854 587 " "
B 3437 248 .. 1343 " " 9891 370 : :
" 21 344 " " 9918 379
;433 332 1345 " " 9928 376 " "
LTY") 379 1346 " n 9841 358 " o
3441 266 1347 " " 9842 3¢e6 n "
3442 223 1348 . " 9891 ~ 3™ " n
8443 399 1349 n " 2868 564 " : :
. 3444 370 1350 " " 2883 365 " {
" " - ]
we oo oER om0
L] n
promobwoo1 1o@E om0 o
3449 366 1855 " " 9899 374
276 1368 " " 9903 367 " "
g:gg 260 1357 " " 9912 386 : :
3462 307K 1838 " " - 9868 374
3453 244 1389 " " 9884 30 . L
3464 202 1400 " n 9887 377 " "
.




JEFFERSON PROVING GRCUND FIRINGS

LOTS TA-T-68LS5, and -58L7
DATE OF FINDI G 27 Sept. 1951

(140°F Phase) : _ FIRING RECOPD MC, 141531
E 12
‘ Tine Heas, Press _Powder
Round Mfr, of Klev, Puge Range rs1 Che.
No, Mo, Mring Mils,  set. ict, Yds, 100 ozs., Lot
10T PA=-E-68L5
4 3245 35 1115 395 Inert 9662 3136 44,62 PA-*'-36602(!‘1’)
. 3247 53 1116 405 " 9680 - 387 " 36502("P)
3249 62A 1117 415 " 9864, Ky o4 " "
’ 3251 494 1118 " " 9917 389 " "
3253 324 1119 " " 9896 - 376 n "
3255 12 1120 L " 9975 385 " "
3257 634 1121 " " 9939 385 " "
3259 L6A 1121 ] " 9908 389 " "
3261 94 ) 1122 n ] 9872 380 " "
3263 3 1123 " " 9968 380 " "
3265° 40 1124, " " 9901 378 " "
3267 25 1125 " " 9956 EY4) " "
3269 56 1126 " " 9910 383 " "
21 . 28 - 1127 L " 9R37 n " "
a2 22 . 128 " " 9962 378 n "
\ LOT PA-E-6847
3246 U5 115 405 Inert 9668 378 My .66  FA=D=3(502()P
32,8 1128 . 1116 415 " 9841 380 " 3(502(3P)
3250 124A my7 ] " 9880 3N " n
3252 . 17 1118 " " 9868 I " "
3254 o 1119 " " 9880 34y " "
3256 126 1120 " " 9947 378 " "
3258 128 12 " " 9968 383 " "
3260 1614 122 " " 9878 378 " LI
3262 1163 1123 " " 9920 9 " "
2264 1640 1124, " n 9870 390 n "
3266 VN " 11125 " " 9928 3aL n "
268 W3 1126 " " 9953 1k n "
3270 10438 1127 " " 981, 378 n "
3272 18 1123 " " 9872 ‘ 378 L "
327 123 . 1129 " " - 9962 33 " "
| ]

e e L ke e vy



JLFFERGCY IPCVINCG GROUFD FIRINGS

LOTS FA-L-6846 and ~6848
DATE OF FIRINS 27 Sept, 1951

' ; ) PIRIIC RICCED NP, 144531
(70°F rhese) SYFET 11 07 )
Time Velocity leas, ITes. :Fowder
Rowd Mfr., of  Elev, Puze baczle  iH.nee r31 Chea
%o, Lo, Firdeg Mls  Seb et - /3 Yards I Oss, Lot
Concitix frg Ronnds; Rornds AL55, 2054, w.d 3157, ' :
. STANDARD TCUMES: '
358 B ¥ 51N 75 1555 2952 340 Lko31 3ad-15486
346) us6 " Lost 2952 336 " n
3LEL 1457 " Lost 295 326 " "
3467 1500 " 1543 2976 335 n "
70 1503 " 1542 3013 3)2 " "
373 1505 " 1550 297 336 " "
34,76 . 1507 " 1547 2997 336 " "
3479 151C " 155 2991 33 " "
34,82 1513 " 1549 2973 23¢ n "
3u85 1515 " 1547 3000 332 " "
10T Pr-E=-6846 ' .
59 67 W5, 75 Sede Sods 1546 2912 325 Lk .66 PA=N=36602(MP)
w6z 85 w56 n " "1542 2909 333 " * 36502(SP)
365 7 58 " " 1539 2917 329 " " :
34,68 79F 1501 " " " 1542 2952 321 -n n
LN 8l 1504 " " " 15L5 2966 334 " "
3L, 82 1506 " n ", 1541 2926 333 " "
am a80A 1508 ¢ " " 15,7 2924 332 " "
3480 91A 1512 " " " 1551 2952 334 n "
383 €6 151 " " " 1545 2547 323 " "
3086 854 1516 " " " 1539 2935 32 " "
LT FA-I-63L8 o
3L60 191n 1455 75 See S.% 1537 2R85 326 Ll 66 PA===36002(:"P)
3,63 1764 157 " " " 1546 949 331 " 3¢502(P)
36 1838 1L59 " n " 1545 2966 332 " "
3469 1953 1502 " " " 1510 2922 330 " "
3L72 167C 1505 n " " 1539 29L9 332 " "
3475 159C 1500 " " " 1543 2933 330 " "
3,78 168C 1509 " " " 1539 2915 329 " "
381 1934 1513 " " "o 1547 <9L9 331 " n
3,84 1754 1515 " " " 1546 2920 328 " "
uR7 1568 1517 ¢ o w153 2961 332 " "



JEFFERSCE PROGVI'G GROUMD FIRINGS

LOT PA=E~68L6 ard -6848

DATE (P FILING

7 Sept, 1951

Fi2THG RECORD MC. 1LA53L

(~4OOP Phase) SiCET OF
A Tine Velocity Less, }ress I'owder
Round '\ Vfr, of Rev, Fuze  tuzzle Hange pel Che.
1i0. o, Pirire Vils Set, .ot, F/° Yards 190 ors, ot
LI Fhel=GaL6
3408 £3 1518 75 Sole Tule 1507 2735 270 L4 .66 e 3":«’3’ v
2039 9L . 15«. v n "0k 2775 247 0 3¢znn
K 7f 1522 i 1 " 167 270 272 N "
3. 73 1523w w1816 2795 263 "
395 a8 1521 " " " 1507 2770 27 " "
3L51 Th 1525 " LA 1509 2333 276 " "
500 68 1527 " " " 1505 2207 25) : "
3502 92 1528 " " " 1503 2828 - 255 " "
3504 70 1530 " " " 1512 2341 282 " "
35C6 72 153 " " " 151, 282, 253 " "
LOT }'A-E-68L18 :
3Len 189 1519 75 Sede 8udo 1505 2790 27 L4, 66 TA="1=36602{LP)
3431 185D 1521 " " n 1503 2780 265 n 36502(st’)
3L93 . 1778 1522 " L “ 1508 2770 273 " "
3495 1928 1523 n " : 1502 2759 26k " "
3437 -17W 1525 " LA 1509 27802 267 " n
3L9% 1 1526 " n " 1502 2765 265 " "
3501 1sa 15248 " " " 1506 220 255 " "
3573 * 829 . " " 1496 2765 262 " n
3508 1734 1570 n n " 1510 2M19 256 n "
35¢7 132 15 32 n " " 1508 2328 273 " "
10T PA=E=0RLE (1 5%Fhase)
3508 93 1 51“ 75 S. ‘e S. “e 1571 3063 £'3 ‘0“966 F;\-'3~36602("F)
3510 90 15Ll "’ " 1568 3106 364 " 36502(5F)
- 3512 95 15L2 " " " 1571 3037 305 " "
35N, 86 1544 3 " " 1568 3043 365 " L
3516 69 1545 " " " 1570 3055 357 " "
3518 76 15uC w " " 1574 3076 . 358 " v
3520 © 1A 1548 " " " 15€3 3055 357 " "
3522 84 1549 " " " 1566 3074 362 " "
3524 878 1550 o " n 1577 3080 356 n "
3526 -T8A 1551 " " " 1563 3059 360 n "
‘ 10T PA-E-68L8
3509 194 1540 75 Seds Sede 1508 3076 353 b, 66 FA=7=36602(2T)
3511 186C 1542 " " " 1563 3027 354 " 36502(<F)
3513 170C 1543 " " " 157 oLl 365 " "
3515 177C 1544 " " " 1563 3034 . 363 " "
3517 17 1546 v " " 1565 3046 366 " "
3519 18,8 1547 " "nooom 1565 3055 363 n "
3521 180B 1548 n » " 1569 3063 366 " n
3523 171D 1550 " " n 1566 J0aL 357 n "
- 3525 187C 1551 " " " 1559 3019 355 " "
3527 1798 1552 " " " 1565 3037 361 " n

Gun Crew Foreman: Thomss E. Earls )
Chauncey G. Cravens and Churles ). Robertson.

# This sample showed Sample Mo. 190 RRRRR

Observers:




CONFIDENTIAY
Security Information

HOYis Ry ‘

\} ‘ah.gﬁgﬁvni 4
AN TN
A sy
N LR RIA TS &
AN AR,

NGALAONRY) ot
2N Te feg iy
e

GROUP NO 2

SO YL

PR AR A 0 VDAL
(e v g, 8 'dgou‘.ds\ [ Prulwe l[.'nugq
D AN I S M N VAT
EIvhebeduanbantdly YN Y NX1T]

el aeaaa e
VLIS SNATy TP

- ovguw e o
BeeP ne®
oY 24l
S,

". o=
Y PEOR%
® o o
P IIX
% -
:o

- -
L 3

-

L J

3

Xy
o

&5

-

-

L

P

°

2.

’Q
L

S

[ 4

I 3
-

L ]
Ny

-

-
-

-

-

[ J

o

S oo ORDNANGE TINNY

onon REUTION OF FRAGMENTS OF I0SMM

GO NFIDENTJA;« R ELLIDT MG LOADED. WITH
Howniy COMPOSITION B (LOT HOL-3-1)

- o’ SHELL NO27  SEPT,1951  M-39456

N N AL .
oy K



CONFIDEN1,. L
Security Information

IOV

GROUP NO.3

IREEEIIVELiYINgIIL L
LRI AT
Fettvdi e Gy
'»‘ " "’" ¢ '/I'{ \'{,l;" ("'I :‘

f\

"" /) ¢
})a( 73 '1 5?3,’5‘{‘),7} o(l;: )
ATt 1S ANphligls4 Ay
Civin el ¥ aohia il 1)

FEIRQUImI(IILNAQY g4
]

:J
g
pAL
L
ot
3
@
C
prit
<}
[

& w33

~
Ao
Z
v
 _r

\‘
o
NP,
W =

[ Y
o
s
‘ L Y
<
[ 2
:I
™ 4
.
|
- )
F )
[ ]
-t
w
9
=3
e
‘e
e
O\
\y
o
b o
Oy
L ™)

- W
-
as:'

a™ W v
wi$

rye w9

"t dnww
-,
| 9

- “

-~ 9§
a

s W
at.e

Loy

'L

-
o
P,

e

- ‘
[ 3 .:
2
Lt

>
=k
-
o
re
-
) -
-
<
s
.
X
-
[y
on
‘e
>
[ 34

o o=
e
J-
ok e
- e
<
\yg
-
Py
3
AN
.:‘
.i.
¢ N
AN X
S )
a e
(M)
Dewms
2R

<
-
[ 4
-
-
L 4
Ay
*
%
e d
gy
o,
%
Te
-
-
-
=
by e o.ﬂ
‘; -. ‘.. !
-
LS
Ay
0.'
(W R R
Wl o Wy g o B A

—
-
-
.Q
Q.
¢
5%
.: 9
NG
ab v e
: \.o ‘.
-y : > w
o
-.‘ b
"ﬁ
'S
P \:\t\
:. .!
-
LE S ‘
-y
%
e
»
A
[ D

A 4 AT I WS4l I LT Y
Bl
AT S T T Lo SR VoY Y L
[y AL LA 1""‘0.£',‘ u.ﬂ":.'h 0.0-.’0'\-:-..‘0:, ...”‘.‘0‘...;.‘“;(3",\l{. whe
e’ "::\Q‘Q‘C‘Q:.t.\:o‘:““..| :;‘:‘00'.':".’,0\ . :..l.’:(:o.'.:;::..2..'.*\..0‘"‘..“:."a

C
pd 3

‘.
0

- -
ion.
M
- e
L XS

Oy
C
/e
-
-
.
-
P,
-
>
-
L/
L]
&
o
'
-
(4
)
-
-
-~
-»
-
-
oty
-
-
LAY
»
@
L]
o
0",
e
\:‘
e,
Y
>
¢
sqe
{ ]
()
-.
-
»
oS
‘o

AMAIA T OY M
I F R R N A M AT L T M
! !'"0"“:-"-‘:";:‘.\l\‘.‘-f.‘.:"' (Y AR MU T 29 “\“..'. ,.'.
R A T A O A B N TR

0’0:,:0!,}\ e agiv s, .O:,.o:.o‘.l ° :.."; RSNt el
R T N e S T S Y MO I T I O S L S AR
s 08 0v400 08840 000!, n|.nln$unnuhunn
SROUP NOLO ORDNANGCE CORPS PIGATINNY ARSENAL
070 73 GRANS DISTRIBUTION OF FRAGMENTS OF 05MM
Mi SHELL (LOT LMG-2-1) LOADED WITH
70730 GYCLOTOL

Ty ng““tl“ SHELL NO. 16 SEPT,I95  M-39458
- Infemmatien

Sec

Security Information




W
e A e e < e gy

"y WA -

(T}

GROUP NO 3

y EI UL
| v\’.&!{'&"f\w} (R AAMIAU Y
R R 'f}é’/f,f,,ﬂﬂ‘v‘ of
W }“ \‘ ‘Bcl ﬁ;ﬁ’:{é’{« f ’03
hssalinptlyaid syl
IR FTOARN P oA

' | BN

Vb MY b

GROUP NO.2
150 TO 750 GRAINS

{egs

AR EAS LU ML ERY.

et ilies(itiayy)

.

[4 - “ ;...
ansecio@? %0
f AN et it e

ORDNANCE CORPS PICATINNY ARSENAL
DISTRIBUTION OF FRAGMENTS OF I05MM
Mi SHELL (LOTLMG-2-1) LOADED WITH
75/25 GYCLOTOL (LOT HOL-E-5-1)

SHELL NO.7  SEPT,195I M-39454

Security Information




CONFIDENTIAL
Security Information

G

| 150 maui
i,
1y v esinitdrady

"
v €S aranngayrreqeyte g g

4y
AN 77t

Qo aRego g afin s,
o e tions)i)
g it Sinifeginialy

R RATEeL
A
wevytan g ile 20000
' 8 Hnedd [ < ° \.?" . l."b‘,t’t.z!u.‘l:‘!ct?‘.'3'.00.0‘.
X R AR LA KT DAL EHITE YA AN

8%, 4 N e \% . rs Py
'-"ul'«'hlnl A I IR PRI R IR LY
0TS GRams o
ORDNANCE DEPARTMENT PICATINNY ARSENAL

INY
FRAGMENTATION TEST SHELL, HE_S0MM M7
COMPB LOADED LOT PAE-T46-377
NO AGEING

O MODIFIED MﬁOAI BOOSTER
LUNFIDENTIALSFELLNOJO APRIL 1946 M-31219

@ 1“%'

Security Information



CONFIDENTIAL
Shemsity Information

} BIEP iV I EPO W WP S - S Y et Teetyd
- SN eams” sie S
4 Ssla® g0 - L TN '!bvmw 8
3 Y -l N3 P Yo > g T SiW ez 23 0
| S MY T oW T%SE AN
L gl =YY Ay SIS ZMESaTEEER T
"l o 4 nmmmcm
—~ w i
) a" om umm
.~ mmxv :
e mm'l‘
,‘

CONFIDENTIAL
Security Information

°
L 3
[ X




v T T 5 R ety T ¢ 1r - A TR L s e g g inap e R TR R SR AT

UNFRAGMENTED
SHELL

LONFIDENllAL
Security Into!uﬂon

m;mm Y

AL R

TO 2500 GRAINS

mzxyvvﬂzswg

M\ \
N\}!\“ N }}"a

ummma.m- mm

|50 TO 750 GRA NS

)M“H()’P{ "HH{Q“NWNM
"! N '! [y u”u’;

Oy X0 .‘\“_:auﬁ *"9‘; ,&ﬁuhzt,
RO iﬁlh”luﬁﬁwfé

fy8e2140 e*tnoﬁ":"im- AT RLEAT,
"! "“‘. “ "I‘\J'.f"'«Q"‘Q'd‘l'zﬁ&/"“\;g|s’g
AR I A
A T LA AC R WY /
B AN "-"""“’\5;9'
fasl)’, .r
nh:o.'f ::..:,:‘::.',.'s" "‘Q“ \0'“’0‘0“ o\::‘\!‘.'l‘stt,“u
e sty LAY on LA 0 KIS

. AL IL ‘s‘\‘ WWRTAHA R
X4 AR AN u ,"l n,.\,,‘...“ 0,'.‘ teemcd
A ..-..,,.,.;.,,‘..,

of ‘ v aye '™
AR 1A JA uo, n u m‘ "\
AT B "n'c"."o' dere

GROUP NO. o ORDNANCE SO BOATINY ARSENA
07075 GRAING O SO0 FRAGVENTS oF 0w,
CON “vVTS;EL OCTWCO‘I'QOE.(Og HOLE-51)
e iy
B S8 FIDENTI AW L TR% Y ARGH 951 M-38643

Security Information




